Glioblastoma and endothelial cells cross-talk, mediated by SDF-1, enhances tumour invasion and endothelial proliferation by increasing expression of cathepsins B, S, and MMP-9.
Malignant glioma is characterized by rapid proliferation, high invasiveness into the surrounding brain and increased vascularity. The aim of the study was to explain the observation that glioblastoma invasion often occurs along existing vasculature, suggesting interactions between the two types of cells. Using the in vitro model, we demonstrate that co-culturing of U87 (human glioblastoma) cells with HMEC-1 (human microvascular endothelial) cells increases the invasiveness of the U87 cells. The enhanced invasiveness correlates with increased expression of MMP-9 in both U87 and HMEC-1 cells, increased expression of cysteine cathepsins B and S and down-regulation of endogenous cell adhesion molecule NCAM in U87 cells. On the other hand, U87 tumour cells significantly enhance the proliferation of co-cultured endothelial cells by a mechanism involving cathepsin B, but not cathepsin S. Furthermore, we demonstrated that increased cell expression and activity of MMP-9 in cell microenvironment is mediated via secretion of SDF-1 by HMEC-1 cells. Selective SDF-1 inhibition impaired the enhanced U87 cell invasion, mostly via down-regulation of MMP-9, but did not alter cathepsin B, although the latter is more relevant for the invasion of U87 cells in mono-culture. Taken together, our study suggests that glioblastoma cells may be attracted by endothelial cells, enhancing their proliferation and underlines the importance of SDF-1, cathepsin B and MMP-9 in the cross-talk between these cells in normoxic conditions. This notion contributes to better understanding and suggests further investigations of the paracrine mechanisms, regulating glioma angiogenesis.